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The aims of this study were to explore whether relationships between neuroticism scores
and psychosocial indicators as well as metabolic syndrome in a population of incoming univer-
sity students existed in the different sexes. In total, 4266 incoming students were included in
this study. The test battery comprised a self-administered structured questionnaire, including
the neuroticism subscale of the Maudsley Personality Inventory, the 12-item Chinese Health
Questionnaire, the Chinese Internet Addiction Scale-Revision, the measurement of support
functions, and the Pittsburgh Sleep Quality Index. Multivariate logistic regression showed that
higher Pittsburgh Sleep Quality Index scores, higher Chinese Internet Addiction Scale-Revision
scores, and higher 12-item Chinese Health Questionnaire scores were significantly correlated
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Factors associated with neuroticism 209functions scores were associated only with the male participants. No significant differences
were found in terms of body mass index or other metabolic profiles. Individuals with poorer
mental health and a poorer personal lifestyle had higher neuroticism scores, and sex effects
may influence the scale of perceived social support in the neuroticism group. However, the
lack of an association between neuroticism score and metabolic syndrome may be due to
the recruitment of younger participants in this study.
Copyright ª 2015, Kaohsiung Medical University. Published by Elsevier Taiwan LLC. All rights
reserved.Introduction
Neuroticism is a fundamental personality trait and is the
most widely-used dimension of personality. It is an enduring
tendency to experience poorer emotional states, and those
with high neuroticism scores are more likely to experience
anxiety and negative affectivity [1]. According to previous
studies, neuroticism may influence various domains of life,
including occupational impairment [2], lowering of social
support [3], and even quality of life [4]. Moreover,
neuroticism may have great impacts on diverse mental and
physical illnesses [5]. Several studies have indicated that
neuroticism can predict later symptoms of depressive and
anxiety disorders [2], and can even be a predictor of life
quality [6]. Furthermore, neuroticism is correlated with an
increased risk of metabolic syndrome, including elevation
of body mass index (BMI), fasting glucose, and associated
lipid profiles [7], which may predispose people to cardio-
vascular function exacerbation and diabetes formation [5].
By contrast, individuals with low scores on neuroticism
scales have a better cardiorespiratory fitness and a more
resilient lifestyle [8].
As the mean neuroticism score peaks in late adoles-
cence and declines moderately through adulthood [9],
college students are of an appropriate age to study the
influences on neuroticism of other causal factors; in this
case, mental health and other possible associated factors
may lead to metabolic syndrome. Furthermore, sex ef-
fects may influence the manifestation of neuroticism and
other mental illnesses [10]. For example, the individuals
with neuroticism characteristics may increase the risks of
major depressive disorders with sex difference [11].
Therefore, it is important to examine the sex effects on
neuroticism when focusing on the relationship between
the neuroticism and the potential associated factors.
However, the effects of sex differences on neuroticism in
terms of bio-psycho-social evaluation require further
study in Asia.
To our knowledge, few studies have focused on college
students to explore the issue of neuroticism in Asia [12]. We
also speculated that sex effects might influence the re-
lationships between neuroticism and other psychosocial
indicators. Furthermore, whether these potential psycho-
logical indicators would be the predictive associated fac-
tors of neuroticism was still unknown. The aims of this
study were: (1) to explore the relationship between
neuroticism score and psychological status, and whether
these psychological indicators regarded as the predictiveassociated factors existed in neuroticism; and (2) to
examine the relationship between neuroticism score and
metabolic syndrome, data related to which were obtained
from a routine health check-up of incoming university stu-
dents differentiated by sex.Materials and methods
Participants
Each year, the Office of Student Affairs in the National
Cheng Kung University (NCKU), Tainan, Taiwan conducts a
special survey to inform about health and mental promo-
tion programs. Some of our previous surveys focusing on
Internet addiction in university students [13] have been
important references to reform the management system of
the university dormitory. In September 2008, a total of
5170 incoming undergraduate and graduate students at
NCKU were invited to participate in this self-administered
questionnaire-based study during a routine health check-
up performed as part of their orientation procedure in
the 1st week of their arrival at the auditorium of NCKU.
They finished the questionnaire on the same day as their
health check-up. Participants agreed to allow their ques-
tionnaire data and health check-up results to be analyzed
anonymously, and any identifying information was there-
fore kept confidential. The Ethical Committee for Human
Research at the NCKU Hospital approved the study
protocol.The neuroticism subscale of the Maudsley
Personality Inventory
The Maudsley Personality Inventory (MPI) was designed to
measure individual differences in such dimensions as
extroversion, psychoticism, and neuroticism. This test al-
lows simple investigation of neurotic tendencies and
deceptive behaviors. In our study, neuroticism was assessed
using the 24-item neuroticism subscale of the 57-item MPI
[14]. The validity and reliability of the MPI scales in Taiwan
have been proved in previous studies [15]. A higher
neuroticism subscale score indicated a greater tendency
towards neuroticism, and participants scoring > 24 points
were categorized as abnormal using the criteria of the MPI.
The internal consistency of the neuroticism subscale in the
study sample was good (Cronbach a Z 0.89).
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Through a self-reported questionnaire, the demographic
characteristics, personal history, and medical history of the
study participants were evaluated.
Measurement of psychological status
The instruments used to measure psychological symptoms
included the 12-item Chinese Health Questionnaire (CHQ-
12) [16], the Chinese Internet Addiction Scale-Revision
(CIAS-R) [17], the measurement of support functions
(MSF) [18], and the Pittsburgh Sleep Quality Index (PSQI)
[19].
CHQ-12
The CHQ-12 is a standardized self-reported screening in-
strument that has been used previously in surveys of minor
psychiatric morbidity in three communities in Taiwan [16].
It can be employed to identify a “probable clinical case”,
and the score ranges from 0 to 12, with higher scores
indicating a greater severity of psychiatric morbidity. The
sensitivity and specificity of this tool in predicting cases of
psychiatric morbidity are 69.6% and 98.4%, respectively. In
our study, a probable case of psychiatric morbidity was
defined using a cut-off value of 3/4, and high psychiatric
morbidity was defined as having a score of  4 on the CHQ-
12 [20].
CIAS-R
The CIAS-R is a four-point, 26-item self-rated measure with
good reliability and validity [17]. The items regarding core
symptoms of Internet addiction include questions designed
to assess tolerance (4 questions), compulsive use (5 ques-
tions), and withdrawal (5 questions), while items focusing
on related problems assess the negative impact on social
activities, interpersonal relationships, physical condition (7
questions), and time management (5 questions). The total
CIAS-R score ranges from 26 to 104, with higher scores
indicating an increased severity of Internet addiction. A
cut-off score of 64 or more in the CIAS-R [21] was used in
this study to identify participants with Internet addiction.
MSF
The self-reported MSF [18] questionnaire was administered
to analyze two dimensions of social support: (1) perceived
versus received social support, and (2) social support
received under routine versus crisis status. Perceived sup-
port refers to the perceived availability of support when
needed and appraisal of the adequacy and quality of such
support. Received support refers to the nature and fre-
quency of specific supportive actions actually received in a
real situation. In this study, perceived and received support
were taken to represent subjective and objective social
support, respectively. Support under routine status was
either the support received or perceived with daily activ-
ities, while support in a crisis status was the perceived orreceived support in an emergency. Thus, this two-
dimensional questionnaire consisted of four subscales:
perceived crisis support, perceived routine support,
received crisis support, and received routine support.
Cronbach a values for the subscales of the MSF were all >
0.93. A higher MSF score indicates the receipt of more so-
cial support. In this study, only the perceived routine sup-
port and the perceived crisis support scores were used, as
the domain of perceived social support is likely to have a
direct effect on mental health [18,22].
PSQI
The PSQI is a self-administered questionnaire used to
evaluate subjective sleep quality during the previous month
[19]. It contains 19 self-rated questions yielding seven
components: subjective sleep quality, sleep latency, sleep
duration, sleep efficiency, sleep disturbances, use of sleep
medications, and daytime dysfunction. Each component is
scored from 0 to 3, yielding a global PSQI score of 0e21,
with higher scores indicating a poorer quality of sleep. A
global PSQI score  6 indicates a poor sleeper. This ques-
tionnaire has a diagnostic sensitivity of 90% and a specificity
of 87% in distinguishing good from poor sleepers [19]. The
Chinese version of PSQI has good reliability and validity
[23].
Anthropometric measurements and laboratory
tests
Waist circumference was measured midway between the
lower rib margin and the iliac crest with the examinee
standing at the end of normal expiration. Two sitting
readings of the brachial systolic and diastolic blood pres-
sure were taken after at least 15 minutes of rest. Body mass
index (BMI) was calculated as kg/m2. According to the
standard of the Department of Health, Executive Yuan,
Taiwan, the participants were classified as underweight
(BMI < 18.5 kg/m2), normal weight (BMI: 18.5e23.9 kg/m2),
overweight (BMI: 24e26.9 kg/m2), and obese (BMI  27 kg/
m2). We defined individuals as having metabolic syndrome
when they met three or more of the following criteria as
defined by the National Cholesterol Education Program
(NCEP) Adult Treatment Panel III (ATP III) guidelines with
adoption of the Asian criteria for abdominal obesity [24]:
(1) hypertriglyceridemia with 8-hour fasting plasma
triglycerides  1.69 mM (150 mg per 100 mL); (2) low HDL
cholesterol with fasting HDL cholesterol < 1.04 mM (40 mg/
dL) in men and <1.29 mM (50 mg per dL) in women; (3) high
blood pressure, defined as systolic blood pressure 
130 mmHg or diastolic blood pressure  85 mmHg or
previously-diagnosed hypertension; (4) hyperglycemia,
defined as fasting plasma glucose  5.6 mM (100 mg/dL) or
previously-diagnosed type 2 diabetes; and (5) abdominal
obesity, defined as a waist circumference  90 cm in men
or  80 cm in women.
Statistical analysis
The participants were classified into two groups by sex
(male vs. female). Each group was further subdivided into
Table 1 Differences in demographic characteristics, lifestyle and psychological status between the Maudsley Personality
Inventory neuroticism and non-neuroticism groups.
Non-neuroticism Neuroticism Statistics
2958 (69.3) 1308 (30.7) c2 p
Sex Male 1947 (69.2) 865 (30.8) 0.08 0.779
Female 1001 (69.7) 436 (30.3)
Age (y)  22 1632 (73.8) 579 (26.2) 43.21 < 0.001
< 22 1322 (64.5) 727 (35.5)
PSQI score  6 1324 (58.1) 955 (41.9) 321.26 < 0.001
< 6 1580 (83.7) 307 (16.3)
PRS-MSF  23 560 (56.9) 424 (43.1) 98.53 < 0.001
> 23 2310 (73.6) 829 (26.4)
CHQ-12  4 110 (27.4) 291 (72.6) 368.86 < 0.001
< 4 2772 (73.9) 978 (26.1)
Internet addiction
( 64, yes; < 64, no)
Yes 227 (40.0) 341 (60.0) 272.52 < 0.001
No 2681 (74.2) 930 (25.8)
Data are expressed as n (%).
CHQ-12Z 12-item Chinese health questionnaire; MSF Z measurement of support functions; PRSZ perceived routine support; PSQIZ
Pittsburgh Sleep Quality Index.
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neuroticism (neuroticism score > 24) versus non-
neuroticism (neuroticism score  24). Group differences
were analyzed using the Chi-square test and p < 0.005
corrected for multiple comparisons was defined as signifi-
cant. Multiple logistic regression models were used to
analyze the associations between the associated factors
and neuroticism. The odds ratios (ORs) and 95% confidence
intervals (CIs) of the predictors were derived. All of the
analyses were carried out using SPSS software (version 17;
SPSS Inc., Chicago, IL, USA).Results
A total of 4266 incoming university students completed the
questionnaire (response rate: 4266/5170 Z 82.5%), 66.2%
of whom were male, and there were 1308 (30.7%) students
with neuroticism. The mean age of the students was
22.2  5.0 years, and the mean neuroticism score was
18.8  11.0.
The differences in the demographic characteristics and
psychological status between the MPI neuroticism and non-
neuroticism groups are shown in Table 1. The results
showed that participants with neuroticism had a higher
percentage of those aged < 22 years (younger), high PSQI
scores (poor sleeper), low MSF scores (poor social support),
high CHQ-12 scores (minor psychiatric morbidity), and high
CIAS-R scores (Internet addiction) in both sexes. However,
there were no significant differences between the neurot-
icism and non-neuroticism groups in the distribution of BMI
and other metabolic profiles (Table 2). In addition, the
prevalence of metabolic syndrome in both sexes (male:
p Z 0.055; female: p Z 0.873) was also not significantly
different between the two groups.
In the multivariate logistic regression analysis, re-
lationships between psychological factors and neuroticism
existed in both sex groups, including younger age (OR, 0.60
vs. 0.57; p < 0.001), poorer sleep (OR, 2.82 vs. 2.53;p < 0.001), higher CHQ-12 score (OR, 6.77 vs. 4.78;
p < 0.001), and Internet addiction (OR, 3.47 vs. 3.94;
p < 0.001). Interestingly, the social support scale was
negatively associated with neuroticism only in the male
group (OR, 1.68; p < 0.001), but the significances dis-
appeared in the female group (Table 3).Discussion
The present study showed that younger age, poor sleep
quality according to the PSQI, higher CHQ-12 scores, and
Internet addiction according to the CIAS-R were all highly
correlated with neuroticism in both male and female par-
ticipants, but perceived routine support was associated
only with male participants in the neuroticism group. No
significant differences were found in terms of the meta-
bolic syndrome profiles. The current study provided certain
predictive associated factors of neuroticism in younger age
college students, and the sex effects may influence specific
psychological indicators in neuroticism as well. Also, the
larger sample sizes with younger age would provide
precious information to realize the possible risks existed in
initial stages of the neuroticism.
Social support has been investigated in the field of
neuroticism studies, and perceived support may be corre-
lated with coping effectiveness and psychological and
physical well-being [25]. Our study showed that low
perceived routine support-MSF scores were found in the
high neuroticism group only in males, indicating an influ-
ential associated factor of neuroticism in the male groups.
Further, sex analysis revealed that the women had better
perceived social support than the men in the neuroticism
group [3], which may be due to better stress coping and
management in women when facing difficulties [26]. Some
studies also concluded that women with neuroticism have a
better capability in terms of seeking help when facing
adversity as compared with men, which might lead to
better perceived social support [27]. Biological evidence
Table 2 Differences in physical status between the Maudsley Personality Inventory neuroticism and non-neuroticism groups.
Non-neuroticism Neuroticism Statistics
2958 (69.3) 1308 (30.7) c2 p
BMI (kg/m2) < 18.5 370 (65.0) 199 (35.0) 7.35 0.062
18.5e23.9 1842 (69.4) 812 (30.6)
24e26.9 468 (71.9) 183 (28.1)
 27 276 (70.8) 114 (29.2)
High blood pressure Yes 803 (72.4) 306 (27.6) 4.59 0.032
No 2086 (69.0) 939 (31.0)
Hyperglycemia Yes 156 (76.8) 47 (23.2) 4.96 0.026
No 2710 (69.5) 1190 (30.5)
Hypertriglyceridemia Yes 168 (77.4) 49 (22.6) 6.37 0.012
No 2661 (69.3) 1177 (30.7)
Low HDL-C Yes 364 (73.2) 133 (26.8) 3.24 0.072
No 2568 (69.3) 1138 (30.7)
Abdominal obesity Yes 281 (71.7) 111 (28.3) 1.08 0.298
No 2666 (69.1) 1190 (30.9)
Metabolic syndrome Yes 112 (76.7) 34 (23.3) 3.34 0.068
No 2705 (69.6) 1179 (30.4)
Data are expressed as n (%).
BMI Z body mass index; HDL-C Z high-density lipoprotein cholesterol.
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transporter (DAT) availability [28] and social support. Yeh
et al [28] found that subjective perceived routine support
was positively associated with DAT availability. Another
study further showed sex differences in dopamine avail-
ability by TRODAT [99mTC] (a radio-labeled form of tropan
derivative for the selective labeling of DAT), showing that
young females had a better dopamine availability in the
striatum [29]. Further studies are needed to prove these
complicated correlations, particularly in women.
In addition, the present study was focused on incoming
students. We may infer from this that fewer supportive
resources are utilized at the beginning of the semester,
which may lead to low perceived routine support. It may
also explain why younger students might suffer from higher
neuroticism scores than older students: older students are
likely to be more adaptive to college life and stresses as
compared with younger students, who might be experi-
encing their first time away from home.
Also, students with more severe Internet addiction may
also have a higher tendency towards neuroticism, which
was compatible with previous findings [13]. A higher anxietyTable 3 Associated factors related to neuroticism identified by
OR
Age (y) ( 22 vs. < 22) 0.60*
PSQI score ( 6 vs. < 6) 2.82*
PRS MSF ( 23 vs. > 23) 1.68*
CHQ-12 ( 4 vs. < 4) 6.77*
Internet addiction (yes vs. no) 3.47*
* p < 0.001.
BMI Z body mass index; CHQ-12 Z 12-item Chinese health question
functions; OR Z odds ratio; PRS Z perceived routine support; PSQI Ztendency and poor stress-coping strategies were found in
participants with neuroticism and Internet addiction.
Moreover, late maturity with life dissatisfaction may also
lead those who are prone to neuroticism to become
addicted to the Internet [30]. Biologically, dopaminergic
regulation may influence both neuroticism score and
addiction behaviors [31]. Sleep disturbances have often
been noted in participants with a higher neuroticism ten-
dency [32]. Some studies have focused on college students,
proving that higher neuroticism scores are significantly
related to sleep dysfunction in incoming students [33]. Our
study also supported the previous finding that a higher
neuroticism score was achieved by poor sleepers.
Combining the above results, we might assume that the
relationships between neuroticism, poor sleep quality, and
Internet addiction are intertwined. Our study also indicated
that the incoming students had higher CHQ scores in the
neuroticism group. This revealed that neuroticism might be
related to a high tendency towards nonpsychotic mental
illness, as reported in previous studies [34].
Another surprising issue was that we failed to find a
correlation between metabolic profiles and neuroticism.multivariate logistic regression analysis.
Male Female
95% CI OR 95% CI
0.49e0.73 0.57* 0.43e0.75
2.29e3.47 2.53* 1.89e3.39
1.36e2.07 1.22 0.82e1.82
4.50e10.18 4.78* 3.25e7.03
2.68e4.49 3.94* 2.58e6.02
naire; CI Z confidence interval; MSF Z measurement of support
Pittsburgh Sleep Quality Index.
Factors associated with neuroticism 213Some studies have shown similar results when examining
the relationship between metabolic syndrome and neurot-
icism in younger populations [35,36], while other studies
have demonstrated a positive correlation in older in-
dividuals [7]. Although studies have revealed that the
prevalence of metabolic syndrome was increasing in
younger populations owing to lifestyles changes and food
consumption [37], the highly age-dependent tendency of
metabolic syndrome formation is consistent even in
different races [38]. Therefore, previous literature has
shown that some metabolic syndromes are related to
neuroticism, which might be regarded as consequences of
long-term maladaptive lifestyles or physical damage [39].
The incoming students may be too young to reach a path-
ological level of illness even under such maladaptive life-
styles within a short period of time. However, as metabolic
profiles and other physiological indicators may be related to
physical health, further studies need to pay more attention
to this issue, and longitudinal studies should be performed
to prove our results.
There were several limitations in our study. First,
although the study had a population with a larger sample
size of incoming students as compared with previous
studies [12], sample collection was restricted to a single
university only. Therefore, we did not enroll other univer-
sity students for comparison or a same-age population from
the community for generalization, which might lead to se-
lection bias. Multicenter comparison may be plausible for
better interpretation in future study. Second, the ques-
tionnaires were designed to be self-reported without re-
evaluation or interviewing by health professionals, which
might lead to under- or overestimation of the actual con-
ditions. Third, longitudinal follow-up to show the conse-
quent changes in the students was lacking in this study.
However, diversified college lives and different curricular
courses in the college combined with ethical limitations
would make it difficult to perform regular surveys. Fourth,
the cutoff to classify the participants into those with high
or low neuroticism is based on the result of previous studies
in other countries, but there is no study in Taiwan sup-
porting the cutoff of neuroticism. Further study focusing on
the cutoff in Taiwan neuroticism should be explored in the
future. Fifth, although the possible sex differences in social
support with the neuroticism existed, no significant dif-
ferences were found when considering interaction between
sex and social support. This may imply that the results in
this study may be overestimated. However, previous studies
demonstrated that the sex effects would modify the
perception of social support in neuroticism patients
[40,41]. Therefore, we should still take the sex effects into
consideration when focusing on the issues of social support
in neuroticism.
In conclusion, the results highlight that certain psycho-
logical indicators might be predictive associated factors in
neuroticism. Therefore, the clinicians as well as the
mental-health promoters in the school should pay more
attention to screen these associated factors when facing
the students with neuroticism tendency. Furthermore, the
sex effects might also influence the social support
perception in neuroticism. This could remind us that sex
different intervention strategies should be applied in order
to have better treatment outcome and prognosis.Acknowledgments
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